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cc *jfflS2 

□□Na2C03^1 
EE Na2C035a^2 

FF 3801 1 

cc 5k$aH2 
c D Na2C03M^1 
E E Na2C03$a^2 
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CD (57) Abstract: Fine inorganic particles having a drug included therein which comprises fine calcium-containing inorganic particles 

^| sparingly soluble in water and, included therein, a biologically active substance; a method for the inorganic particles having a drug 



. . EXAMPLE 1 
..UNTREATED SAMPLE I 
. . UNTREATED SAMPLE 2 



DD . . . NavCOj TREATED 1 
EE . . .Na 2 C0 s TREATED 2 
FF. . , EXPERIMENT 1 



included therein which comprises (1) providing an aqueous solution of a calcium salt, (2) admixing 
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the calcium solution with an aqueous solution of a biologically active substance and (3) admixing the resultant solution with an 
aqueous solution of a carbonate salt, a phosphate salt, an oxalate salt or a urate salt, to thereby form fine calcium-containing inor- 
ganic particles sparingly soluble in water having the biologically active substance included therein; and a pharmaceutical preparation 
comprising the inorganic particles having a drug included therein and a pharmaceutically acceptable additive. The fine inorganic 
particles having a drug included therein can be prepared with ease, has no pungency, can be applied to many medically effective 
proteins, medically effective low molecular weight compounds and genes, can stabilize the medically effective proteins, medically 
effective low molecular weight compounds and genes, and exhibits excellent sustained release effect and targeting effect. 
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^ cd # ; i/ ^ a ^ fl- zK Hi ^ 14 $ft ® »i 7- £ ffl v a fc m ^ # Si St £ ; v 

^>>> A*^V>fc^#^il bTCD#^(#H¥ 07-165613,^ H¥ 08-027031) 
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k ^ ^ (Dmn^mi'? 4> t # a-& l tc t ^ a m n&nt) nx tc 

o 

5 >^^E^p a p^t±ltfc <fce>&t*:ft,fc£i9!#T*t-?\ £fc^MIW©$§^&CD# 

<5 o 

i&^giHiu mm^fas -ff>mm^ mmmihm^(D^t ^xi&^mm, m 
x < % 0 

feg&zzt&m&s ^vxmtirc^m^Ms 

fifties frt>ta%o 
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jits ^ A^mykmrn^mmmmtt^BtftT zmiz, &ya&&)m&® 

--fO^H^(G - CSFK ltf-?^n 77-^nn--|iJtH? 
10 (GM — CSFK hn>^^^^>^ — ^^n>a s ^>^-7xD 

^-^-(t-PA), >r — ^>-ii(il-ii), m>:/ww mm^mm 

15 >-3 (NT-3) N X— /I — ^3^> A^— M (SOD) N -f >^ y > s 

CSF N — 7 zlU> FGF S EGF N HGF N BDNF N NGF, 

20 O.oooi- 10 S-s:%^£tiTV^ £ hfimit bv^o ^ 5) ^^tj^WM'ffi 
jf ^ £ ;v A fciM©^ 3 < s -f£6<} fcr {A £ ;v ^> t> A 
t£©^-^£& ^T<^3 ©-rPstt©^ — b^o 

25 7>^>&£f©JfoWf£i&!^ irCK/MM^s &^»!mik 7^;i/i/h->, 
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t-$)^o ip^»s i&mffitiL, mmnsfc, #>mm. mmmtm^^-^itskm 

mizm 10 ii>t>m lOOnm O^r-V V 7ifi& X) N ^^0J©^fe^CD^ % lOnm 
— l,000nm b < \± lOnm ~ 500nm CD A§ £ ®^(!^^^^CD^ ^ y 7° 

^WiW&^O*. § £ lOOnm ~ 200 // m Oi^iiMSi il 

£ S> fcx 3fi^?t^CD^bV^S^E^^fflV^^SH?CT)#^t & 

^46©*A^£^<D3; ^ffi^f-fe, ?LM£r#: (PLA) ^^^^Yf'Jy 

f^MntK W % b hj&vf ^ > (HSA) ft^cD^WI^If, 

A^fSf^ IL^^'Jn-;viiM (PLGA) . %mm&fa^ 
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2) £©$gjftt^ £%^&«t£%*;fc»«&8fc&n$i#U ifc^T? (3) j£ 

^m;^a n jKK* y ^a^©jrkj®s u^^hu^A. 
iAy>Af©^a^ii N ifeiMtMJ^A, ^^^>;->A^©m 

bs (2) ^^ffiJM««HKzk***«t2iP®-&bs &V»T5 ( 

3) Jfi<h*;v^«> A, ^fb^;i/^^A, st^*;v->>> a^©#;i^>i> a J® 

$ £> fc\ ^t)^et)rSt4tJ®*itA-&bfefe±i;i/^^ A^^7j<il^ttM 
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, P H7 Bt^-eil#b^^5>vgini-^3^^$?^b<s «8$i«jg^ M 

tftt§o ^ — (3 £ £M#©}f 1 m ~ 100 JUL m CDWML^ 

#*^ii-r*f- J: Ds 10nm ~ 100 m ©m£^£f££ £ £ %m^^ 0 

io ;i/^>r>A £M-£rb&^lf»$t£{£ffl-r3 it^li b^o 
EIK©M#&8ftEi 

ei i {is i i commytj^cD epo »%^-ria-efe^o 

m 2 & N 2 iissa^J 2 ©ii^tj^© g - csf s^^-ri^T-fes 

15 

iii 3 fci s n»j3 t^mm 3 (Dmm^}fp(D H y c (Pho S .) »£^-rsi-e 
si 4 mmM4<Dmmmfrt>(D g - csf ©Mtt^^i^its d 
20 si 5 y\ nis^j 5 ©m&i© ^^^mm^(D epo j&fp^i^^ts^^-ria 

SI 6 fc* N ii^l 6 cdM^J^s v zny ha-juzthhs W 

25 ^IM^bfeElTfeSo 
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mnm d 

5M CaCL (m%) 650 ju 1 t lmg/ml EPO ( tp^MH) 125 ju 1 
5 ft^-&&?>mffiLito ^ZlZ lMNasCO, (fO^fe) 2.5ml bjf|#£ 10 

CaCOs*i-?§^^^-y: N CaCOs n^ftffi (3 EPO ££lA-£b#>;fe 
o ZtllZUzO 5ml%1m3LT, 2,000rpm, 5min CD^^ £ ft s ±?f£:|&5fe 
b o f# tl tz tfeflS H*0 6.25ml tlU^-X-, 1.5ml IfiSfclf £ lmlfo4*C 
^•Yibfeo 4*$ 2,000rpm, 5min ©iSjfofcfrfcK ±i*SlDi^fco 5 
10 t> 2 CaC0 3 ^fcitA^tiT^^ EPO £^M-T£fc#) ELISA WM 
tftlfco B t) © 2 1M Na 2 C0 3 0.9ml #D ;l jf#£?TW ftgbs 
Mfc^i^rbTV^ EPO %Mmm±fro 10 #RB#»bfc&fc:jSito£frtt 
s ±y»£P&:fe b&o St^ iBiaO^H^fTV^, Na2Ca ^STiSSSIbfe 
EPO § £ T b'fc o Sof; ifcS * ELISA WMm tVtzo CaCOs ffc 
15 ^fplcmX^tltz EPO fcfc s CaCOs fi^^^^T'^^bs EPO 
ELISA ^^ti^b&o 
(Mlt#iJ 1 ) 

5M CaCL 650 /z 1 t 1M NasCOs 2.5ml § % \Z Wfo b T CaCOs JKtP 
bs IL0 fcT$5fc#&fr ofe^fc lmg/ml EPO 125^ 1 JD £ > TVl/ £ISS£ 
20 bfeo CtUdlLO 5ml £2jD;t"^ 2,000rpm, 5min ©?IjI> § iS> tfs ±vS§ 

i^^bfeo wTHite^ 1 ti&< mtntt&ft^ cacos M^^®fc#^-r 

SEPO&SJ^bfco 



e^(±m 1 fc^bfc«fc-5 issi^j 1 ©li^^®^ epo ^fg^r^-frfe 



■9- > r ;i/ fc* m & D s W # ffi 3Et3 < mMM 1 © it A & £ «fc s »W 
25 it>r;vTtt Na2COs EPO & (5 £ h ^mtm Ts m^fttemte 
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mmm 2) 

5M CaCL650 jU 1 h 500 JUL g/ml G - CSF (^P^-MM) 250 (JL 1 £Jft# 
£?T^&^£}Mb7co 1M Na 2 COs 2.5ml £M#nb«#£ 10 ^ff 

oT CaCOs 111 Mbfco CtlfcH 2 0 5ml^j]Px.Ts 2,000rpm, 5min 

5 COm>t\%frfr, ±m^m^hfco ^^fc H2O 6.25ml i?PX.Ts 1. 5ml aft ^ 
lmlf O 4*(I^ibfco 4 2,000rpm, 5min ©^frf^^s ± 
rf^mt) I^V^feo O % 2 CaCOsll^fc^A^tLTV^ G - CSF 
fi-T &fc#> ELISA$J^£#tbfco BD©2*;£lM Na 2 C0 3 0.9mliDX.T 
s 8l#£fTlV f£Sbs tSfc^UTU^ G - CSF £&jSi£"&£f£H 
10 SfTofeo lO^^IUfettM^iPlj-s ±vf£l&5febfco Sg, |sj 

NasCOa MT-Mtbfc G- CSF ^^ttiSbfeo 
loMl ELISA SMJ:bifeo CaCOs ^ # £ £f A £ tl fz G - CSF 
& CaCOs »r ^? £ ±g@t J- T ?§ j§? b s MM b G - CSF £ G - CSF ELISA 
(IBL*±) ^fflV^T^iJ^bfco 
15 (gflftftl 2 ) 

5M CaCL 650 u 1 h 1M NaiCOa 2.5ml £ 5fc £ ?lfn b T CaCOs § W M 
b. H 2 0 ^T^^^^fTofe^^ 500 ju g/ml G - CSF 250 u 1 #P ^ V > 
r;i/^fSi^bfeo dfltao 5ml £#DX.Ts 2,000rpm, 5min©?Sj|>£fr 
W\ ±flf*GD G - CSF §^5febfeo J^Til^l 2 t±< mVUft^ft^ 
20 CaCOs TZ> G - CSF £ b o 

^m±m 2 ^^bfe {3, »j20f?i®tG- csf £ 

-frfe^>r;i/hii:M^ ^ Hi&f#] 2 ©£tA&£ck a-y->7VVT-tt NasCOs 
IIT G - CSF te^tplZMMTZ b(D®ti>t£ D (DMUm-^iHizmX^tl 

25 (mum 3) 

5M CaCL650 // 1 h 5 %0 V > IS t Fnn;i/^^> [HyC (Phos. ) 
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^mrzmm {&m&m Fnn-h> s mmmm) 375 u 1 s^;^* 

^ ^ fc: T tSf# & fx & & *gfn b it o * £ fc 1M Na 2 COa2.5ml * ^flp b fft 

lO^troT CaCO. *t^?*iiaSbfco CtlidHzO 5ml Sin it N 
2,000rpm , 5min © jg % s CaCOa H$L ^ (3 $f A £ *X T & ^ HyC 
(Phos.) S|^5febfeo £©-g|$£ ELISA Mfem t bfco ^fcs ^Si- 
EQO 6.25ml jJD^Ts ^ © lml £ 1.5ml t£im£# b fee £ *l lC £ #0 
£T CaCOa 3te-?*^t:**» bs ELISA fflfem £Lfc 0 ELISA M^ta(3 
s TtXGDBmft'Ey*— 1 : 1 ©SJ^rTYgfnbs 37 °CT? 2 B#Ha>T 

>Jpa^-Ht HyC (Phos. ) ©j&D2k#<B&ffV» 7 U — © HyC ^ U. 

t^tbt H 2 0 5ml£;&n;tTx I'J Fnyt^^^-Ufco 15,000rpm 
, 5min ©jgjto*iJ»W\ ^©±?it£0iKbs CtL^Sfli*^^^- h^h 

bfeo 

(i«#rj 3 ) 

5M CaCL 650 ju 1 h 1M NasCOa 2.5ml & % (3 b T CaCOa £ ft SS 

bs h=o izxm^^n^timz H y c (Phos.) 375 # 1 m^yy^^m 

Mbfeo ein HsO 5ml £ in X. T 2,000rpm , 5min ©jfij^ § A* frs CaCOa 
iS^t^bt^*^ HyC (Phos.) §l^*bfeo WTH?iK0!l3 fc£< P 
b it ft % ff V> CaCOa HyC £ ilJ j£ b fc 0 



v^bitA^nrv^ Hycifcj^ ^J609 3 ©i^->r;i/^ 70 %u±s mmm 

3 ©i7->7Vl/As 20 %mm?'& !)s fg^TFSISI* CaCOafi^rpJ^A^tL 
4) 

5M CaCL650 fi 1 h 500 JUL g/ml G - CSF 250 JUL 1 § |*# £ ff V^ & # M 
m b fc o £ fc 1M NaaCOa 2.5ml £ b 3*3$ £ 10 #fr o T CaCOa ML^- 
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SflMbfeo H2O 5ml £JP;tT 2,000rpm, 5min CD&itoS ±$8£ 
B£ic b & o fc H 2 0 12.5ml JO X\ T s 1ml § 2.0ml t£@m fc^bfeo £ 

ftfc 2,000rpm, 5min ©»jfo£ ±$ft* ELISA $J^ffl b fc o ifcSS 
{3 1% BSA/Tris - HC1 (pH7. 2) * lml flP X. T |g O Ifeo 24 
5 HfUg^fc 2,000rpm, 5min. © ^ »fo £ frtf ± § tH 1R s ?*ttltf 1 % 
BSA/Tris - HC1 (pH7. 2) £ lml JjP X. X £ ©f£H £ 7 H^fr^feo 
©ttfc&:ffiS&fcT$8Jff£-&T ELISA vl^ffl h b fee G - CSF ©^J^tte: 
IBL *± © ELISA Kit bs G - CSF tm X £ ft fc CaCOs M^fU fit 

£B£ft£ G - CSP *S3»jpP (JRSt) 7?^bfco tfes Milbt^ IHJBf 
10 (3 100 fx g/ml G - CSF 30 ju 1 h 1 % BSA/Tris - HC1 (pH7. 2) 5ml £ 

um^ftx-mmis, si-cskaifeo 24 nswrfcfc— gp£&mu N g 

- CSF ©«£ ELISA {3T«J^bs il-CO G - CSF ©S^tt^mf b 

o 

4 {3^bfeo G - CSF © CaCOa fti^ £> ©MffiltttTN 7 0 
15 W±fcl D G - CSF &1$S?lzMlii£tl% ZhftBMt>fr£te~?f Zo 7 Bi 
©fcfcSE© G - CSF a^-^et-r^, ^0. 7/zg fcftDffiMlfe G - CSF* 
(io u g)hit^frte & ffii^ eft ^fc&ffibfe G - CSF ©^ 

^^tt(3*r3< 4)£Dfcst)ftSo mmmm^p(D g - csf ©^^^ts^^ 7 
>;-© g - csf ^t§iMt*i(Bi/fe^®^sffl^ (a^u %&) 

20 feqae>3b»T?*So CaCOa^*© G - CSF©^^^^*© G - CSF J; 
(H»J 5) 

5M CaCL650 # 1 t lmg/mlEPO 125 £i 1 £ jf# * fj ^ ft & vEfP b fc 
o 1M Na 2 C0 3 2.5ml 10#froT CaCOs fe^^Hag 

25 bfeo H2O 5ml £ #P x. T ^ 2,000rpm, 5min CDl^S^lt, ±vf4 1 ©EPO 
*^*bfe 0 tfcSfc: H2O 3ml#PX.T. lml £ 1.5ml KlfcW £5£ b fco 
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2,000rpm, 5min ©j£jfo£*M:J\ ±tft % tk± tCflfc t> ^ 0 2 %3>FD 
-T 3~>~ffiiW. A ^ h y «> A (CS-A, fD^) 0.3ml £ 5%Mannitol (SJ^fc) 
2.1ml % M X. T mn % ft ^V-> 7fr&m& Lfco 3 > h P— Jl/t lt 
lmg/ml EPO 30 JUL 1 h 5 % Mannitol 1.77ml £ ©jfil £ it > & ISM 
bfeo Cltb& £ 5 ^r^^^O C3H/He £ * CD ji5 03 200 jU lfe#t s 

^#^4^^, i, 2, 3 5 4 B^hizmmmM^n^, epo ©tin^us^ 

ELISA X m fe&ft-ofco 

m$ki±m 5 izmvfzjfi, mm^mmffi&%W5 ^Mvfc-? cs - a^^ 

i2-fcEPO-CaC03M#J£^&bfc*§£\ in vivo T & tlfc o 

(^6600 6) 

5M CaCL650 jul\ h 5%© HyC (Phos. ) 1~ £ Mgll 375 JUL 1 £}S 

# £ ^ & ft s SfU b o ^ £ i3 1M Na.COa2.5ml §iP^.a#*froT 
CaC0 3 li^^flMbfco CaCOs UT^f £ © &B& 

<T fe & IZ s 2%CS-A § 3.525ml iP £ N 10 £ ff o fc o HO 5ml § Jo X. 

ts 2,000rpm, 5min CD & j& * d> it N CaCOs f -f fc^lt^ft^ HyC 
(Phos. ) ^l^^b^o tfcSt l%CS-A/5% Mannitol £ 1.397ml #DX.T 5 
y t bfeo > h D— bTs HyC (Phos. ) 300 JUL 1 £ 

0.1%Tween80/0.5%BSA/5%Mannitol 818 JUL 1 bill b 500 ju 1 £ 

10 MSM"*© Wistar 7 y h(3#Mrtfe#bfeo 10 «fc £>* 1 B# 

llirv)^*^*^ 48 ratfcMtitbfeo .&#5Jfa?<i£fc£ U > 
ix^rJVOtfSot^^ HyC (Phos. ) £ HyC fc^if £ fc «> fc V 
^JJFfl!*^*- M££ 37 °C, 2 HtP^ftM^^fco ^Ktt + ^^^E^ 
ifM£3fe#T3f^it£ : fTo;fe© -& N vJ^Bfjtt*^* — hrt 
DMSO TttmbT ELISA fcij^fjofco *i£#©^ 
y h ©fit § §1 § HyC * h b o ELISA l± CortisolEIA (IBL *±) b 
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mmm d 

5M CaCL650 ju 1 h 5%© HyC (Phos. ) ?£^m?%W:ft\ 375 JUL 1 
#Sfr l^tf^iftlL 1M NasCOs 2.5ml £iP;L4*# * fro T 

CaCOs li-^^SSMbfeo CaC0 3 fe^if? b^M^I - & © § 

<* £ » fc N 2%CS-A £ 3.525ml #P x. , 10 # § ff o fe 0 HO 5ml £ JO X. 
Ts 2,000rpm, 5min (OSifc £ its CaCOs Iz b T ^ HyC 
(Phos. ) $iSbfcc fcfciSfc: l%CS-A/5%Mannitol * 12.5ml Jp T I?" > 

r;v£inSbfco v^xoMi^i^ io%7nrt-^^7-h> 2.0ml 

b, 3 BttSI±iIET^D7 7-^^S^lfco 5X10 5 cells/ml tSfib 
s £©*fflJM?M 0.1ml §*A*-^7X§Anfe 24weUs 71/- h 
i£§tU 7^077-^$^^, lt*b^^|fflJ^%|^*bJ@«^^ 
Atliifef HyC (Phos. ) MX CaCO. 0.375.ml ^j)Dx.t s 37°C7r 

>^j.^— h bfeo 24 mm@t, ^^^saDjaieaic^A'if*! 

felts CaCOs t?©ftOi?^itH?i^tfeo 

7 t^bfc £-5 fc^ n 7 r — ^rtfcHHkfrfc: HyC (Phos 
. ) itA CaC0 3 ^^^^bTV>^lt^^»^ tifeo 
(HJIB^J 8) 

5M CaCL2.6ml t 500 // g/ml G - CSFlml £ flfc # b & p, ^fp ^ o 
^ £ t: 1M NasCOalOml £ « b M# * 10 o T CaC0 3 * DIM b 
feo HO 20ml £JP^7\ 2,000rpm, 5min ©S^* fr(7\ ±vf'4 :, ©G- 
CSF£|&3cbfco Zltlfc: HO 3ml£#n;U n-f 7*)l<g fc^ b fc c 
^^^!Hfc^(t^*^fSMbfeo G - CSF MX CaC0 3 Jft-? 50mg s 
PLGA2.61g, ¥ & P P ^ $ > 3ml b fe D £ ft£ 0.1%# U If -JIT 
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l,000rpm CDm>\>tefrtfm£%i% fco H2O -tr^fe^f^ 250 /i m 07 — 
ei, 20% Mannitol 0.7 ^ 1 £ #D X. ^M^M b # fikfM&J £ f# o 
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m^comm 

o.oooi ~ io iiw^^htir^ z b&mwt.tT&m?fcmi mmcom^ 

10 §tX«f*»«l«3te-?o 

4. £5133^8! £*-T 3* W^jffts, EPO, G - CSF, GM-CSF, hn 

D>7s r>n^r^- — -fc? s t -PA, ILlls 3u>7U)]/ s FGF, EGF, HGF 
s BDNF, NGF, I/y°^>. NT-3, SOD, -f>^U>, h hiS*;^ 

5. tuf3l!t^£^T£{g^^bi§rt>/b s s ^^itiXrn^f 

20 N LHEH lift, i©ITift^7"f F ^;b^E >, A*>DY^fi/>, ^ 
^7"7-> N PTH £ ££^ifci:-r3lt;£Jft 1 fBli A3* 

25 It5f<il 1 IBmo^tJitAM^tlWi^o 

7. tuf3*;V^>r> A^^f7Kil^'l4^tl»i-?A s , fig lOOnm ~ 200 
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8. mmjjfris t> ^^mykmm^mm^nn^i^s w& ionm ~ 

l,000nm ©»i^U 3 t ^ ^4^^ m&M 1 f3fS5©^t)^A«tJ 

s M^'J3-j«i^ N ILHfii§r£k IWiSttSK v>~b-;K g& 
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